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INTRODUCTION :

It is obvious that residue
management and tillage will not
solve all wind erosion or soil
blowing problems. This occurs
because in many situations the
crops do not produce sufficient
residues or farming practices are
applied that destroy or reduce
the effectiveness of residues.
This will happen even after our
best planning efforts. When this
happens, it is critical that we
bring more wind erosion control
practices into the design of wind
erosion control systems.

Fields that are exceeding
allowable soil loss tolerances to
wind erosion after we have
maximized the use of residues and
tillage practices have one thing
in common. They are too wide.
All of the remaining wind erosion
control practices (other than
residue management and tillage
practices) also have one thing in
common, they reduce the width of
the field. In other words, they
effectively subdivide a given
field into subfields or a series
of subfields. This is done by
creating stable borders (areas
where the saltation process is
stopped) which creates isolated
subfields. If designed
correctly, they will reduce soil
losses within soil loss
tolerances or other planned
tolerances (protection of plants
against the damaging effects of
blowing soil particles).

The key to solving wind erosion
problems where residue and
tillage are not adequate is the
creation of the isolated
subfields. Stripcropping, trap
(buffer) strips, annual barriers,
perennjal barriers and windbreaks
are the practices we use to
create isolated subfields.

The following drawings are
presented to illustrate how each
of these practices function in
the design of wind erosion
control systems. In some cases
key design criteria is provided
for guidance. In all cases, a
method for determining the area
benefiting from a given practice
is presented. It is important to
note that the area benefited from
all of these practices extends
well beyond the stable area
created by the practice. Also,
when the height of the practice
is a factor, the benefits can
extend well beyond the 10 H zone.
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Illustrations A through E
demonstrate how the various wind
erosion control practices
function and how to determine the
area benefited by a practice. In
many cases it may be desirable or
the landowner may want to use
combinations of these practices
in wind erosion control systems.
The following problems and
figures are examples of how some
of the practices function by
themselves or in combinations
with other practices within a
given field. These are just a
few of the alternatives that
would be available to solve a
given wind erosion problem. It
is important to remember that
many alternatives can be
developed to solve any wind
erosion problem.

Field size = 160 acres
I = 86 (WEGS-3, 4, or
411/
K=1
C = 30
V = 500 poundsZ/

Prevalling Erosion Wind
Direction = 270° or from due
West.

The Soil Loss Tolerance (T) is
assumed to be 5 Tons per acre
per year.

Water Erosion Losses within
this field are assumed to be
insignificant

To determine the allowable wind
erosion losses, subtract the
water erosion losses from (T).
In this example, the water
erosion losses are assumed to be
zero. Therefore, the allowable
s0il loss for wind = 5 - 0 or

5 -0=5 Tons,

On any field there is an area on
the windward side where soil loss
is considered to be within T.

The width of this area is
determined by the soil properties
(erodibility), surface ridge
roughness and vegetative

cover.

Using this information, assume
that through the use of the wind
erosion equation or appropriate
tables, the I of 86, K of 1 and V
of 500 will protect approximately
a 160 foot width of given field.
The soll losses within this

160 foot width of field would be
within (T). Figure 1 illustrates
the width of the given field
considered protected by the soil
properties, surface ridge
roughness and vegetative cover.
Note: This occurs only if the
area on the upwind side of the
field is stable creating
isolation.

The point within the field where
it would be desirable to
introduce the first windbreak,
wind barrier, wind strip or trap
strip would be approximately

160 feet from the windward edge
of the field. The windbreaks,
wind barriers, wind strips or
trap strips should run north to
south.

1/ Assume that the soil for the
entire field is the same or
that the wind erosion control
system is designed for the soil
with most severe wind erosion
hazard.

2/ Flat small grain equivalent.

3/ wsurface resistance" was the
term used in previous
technical notes for the
interaction of these factors.



e,

Prevailing erosive
wind direction

160"

Stable Area

Width of field protected by properties, surface

roughness and vegetable cover

Total width of field (2640')

J Width of field considered unprotected

1

- (2640")

Soil losses exceed "T"

Soil losses are within "T"

Figure 1 - Existing field with width of field
protected by soil properties, surface ridge
roughness and vegetative cover.




If it is decided to use tree
windbreaks and if they reach 50
feet in height at 20 years of
age, it would take four field
windbreaks to protect this
field. In determining the
spacing interval between the
windbreak, use 500 feet (the
distance considered protected by
a windbreak is 10 times the
height at 20 years) plus 160
(width of field protected by soil
properties, surface ridge
roughness and vegetative cover)
or 660 feet., The spacing
interval between the second and
third windbreak and all other
windbreaks is also 660 feet. The
660 feet divided into 2,480 feet
(total width of the field minus
160 feet) indicates that four
windbreaks are needed to
adequately protect the field.
See Figure 2,

10
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If it is decided to use perennial
grass or annual crop barriers
with an effective height of

3 1/2 feet instead of tree
windbreaks, the first barrier
should be placed at approximately
160 feet from the west edge of
field. The spacing interval
between the first and second and
&all remaining barriers is 35 feet
(10 times 3 1/2 feet) plus

160 feet (width of field
protected by soil properties,
surface ridge roughness and
vegetative cover) or
approximately 195 feet, If

195 feet is divided into the
2,480 feet of field, it would
indicate that 13 barriers would
be needed to protect the entire
field, See Figure 3.
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If it is decided to use
12-foot-wide alfalfa trap strips,
it would take 15 trap strips
planted at 172-foot intervals.
See Figure 4,
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If stripcropping (standard) is
used to protect the entire field
it would take 16 strips or

8 pairs to protect the entire
field. See Figure 5.
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A wide variety of combinations of
wind erosion control practices
can be used in the design of wind
erosion control systems.

Figure 6 illustrates the use of
two 50-foot windbreaks and six

3 1/2-foot-high grass barriers to
protect the field.
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A similar design is illustrated
in Figure 7. In this case, two
50-foot windbreaks and eight
12-foot-wide alfalfa trap strips
provided the needed protection.
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Strip cropping along with field
windbreaks can also provide wind
erosion control protection.
Figure 8 illustrates how two
50-foot windbreaks and eight
strips (4 pairs) can provide the
desired level of protection.
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Figure - 8 Effect of using 50 Ft. windbreaks and strip cropping to control wind erosion.





